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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

human genome GRCH38 and Drosophila melanogaster genome build5.41 (for spike-in reads of in situ biotinylation-seq) using the Bowtie2
alignment tool (version 2.3.5.1) with the default settings. The mapped reads from each ChIP-seq and in situ biotinylation-seq dataset were
subjected to count per million (CPM) normalization and then used for downstream analysis. IP/input or IP-input enrichment per gene was
calculated with R (v. 4.0.2) and its package rtracklayer (version 1.48.0) using the Ensembl GRCH38.92 gene annotation model.

For 4C-seq, pipe4C was used with the default setting for the data analysis. R1 files of paired-end read files were used for 4C-seq data analysis.

For immunofluorescence image analysis, quantification of the signal intensity of the particles was performed using ImageJ Fiji software.

GEO accession code: GSE164144

Please go to https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE164144 and enter token "ixkxomaofncdxkl" into the box.

A list of Figures that have associated raw data

RNAseq_293T-WT_Rep1_R1.fastq.gz: Figure 4a, b, e, f, Figure S1c-h

RNAseq_293T-WT_Rep1_R2.fastq.gz: Figure 4a, b, e, f, Figure S1c-h

RNAseq_293T-WT_Rep2_R1.fastq.gz: Figure 4a, b, e, f, Figure S1c-h

RNAseq_293T-WT_Rep2_R2.fastq.gz: Figure 4a, b, e, f, Figure S1c-h

RNAseq_293T-WT_Rep3_R1.fastq.gz: Figure 4a, b, e, f, Figure S1c-h

RNAseq_293T-WT_Rep3_R2.fastq.gz: Figure 4a, b, e, f, Figure S1c-h

RNAseq_293T-EAF1mut_Rep1_R1.fastq.gz: Figure 4a, b, e, f

RNAseq_293T-EAF1mut_Rep1_R2.fastq.gz: Figure 4a, b, e, f

RNAseq_293T-EAF1mut_Rep2_R1.fastq.gz: Figure 4a, b, e, f

RNAseq_293T-EAF1mut_Rep2_R2.fastq.gz: Figure 4a, b, e, f

RNAseq_293T-EAF1mut_Rep3_R1.fastq.gz: Figure 4a, b, e, f

RNAseq_293T-EAF1mut_Rep3_R2.fastq.gz: Figure 4a, b, e, f

PROseq_293T-WT_Rep1_R1.fastq.gz: Figure 1a-h, Figure 5a-k, Figure 8j, Figure S1c-h, Figure S2a-k, Figure S3, Figure S13f

PROseq_293T-WT_Rep1_R2.fastq.gz: Figure 1a-h, Figure 5a-k, Figure 8j, Figure S1c-h, Figure S2a-k, Figure S3, Figure S13f

PROseq_293T-WT_Rep2_R1.fastq.gz: Figure 1a-h, Figure 5a-k, Figure 8j, Figure S1c-h, Figure S2a-k, Figure S3, Figure S13f

PROseq_293T-WT_Rep2_R2.fastq.gz: Figure 1a-h, Figure 5a-k, Figure 8j, Figure S1c-h, Figure S2a-k, Figure S3, Figure S13f

PROseq_293T-EAF1mut_Rep1_R1.fastq.gz: Figure 5a-k, Figure 8j, Figure S13f

PROseq_293T-EAF1mut_Rep1_R2.fastq.gz: Figure 5a-k, Figure 8j, Figure S13f

PROseq_293T-EAF1mut_Rep2_R1.fastq.gz: Figure 5a-k, Figure 8j, Figure S13f

PROseq_293T-EAF1mut_Rep2_R2.fastq.gz: Figure 5a-k, Figure 8j, Figure S13f
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ChIPseq_293T-WT_ELL_IP_Rep2_R1.fastq.gz: Figure 4b

ChIPseq_293T-WT_ELL_IP_Rep2_R2.fastq.gz: Figure 4b
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4Cseq_293T-EAF1mut_HIST1H2BK-bait_Rep1_R2.fastq.gz: Figure 9c, d

4Cseq_293T-EAF1mut_HIST1H2BK-bait_Rep2_R1.fastq.gz: Figure 9c, d

4Cseq_293T-EAF1mut_HIST1H2BK-bait_Rep2_R2.fastq.gz: Figure 9c, d

4Cseq_293T-EAF1mut_HIST2H2AB-bait_Rep1_R1.fastq.gz: Figure 9e, f

4Cseq_293T-EAF1mut_HIST2H2AB-bait_Rep1_R2.fastq.gz: Figure 9e, f

4Cseq_293T-EAF1mut_HIST2H2AB-bait_Rep2_R1.fastq.gz: Figure 9e, f

4Cseq_293T-EAF1mut_HIST2H2AB-bait_Rep2_R2.fastq.gz: Figure 9e, f

4Cseq_293T-WT_HIST1H2BK-bait_Rep1_R1.fastq.gz: Figure 9c, d

4Cseq_293T-WT_HIST1H2BK-bait_Rep1_R2.fastq.gz: Figure 9c, d

4Cseq_293T-WT_HIST1H2BK-bait_Rep2_R1.fastq.gz: Figure 9c, d

4Cseq_293T-WT_HIST1H2BK-bait_Rep2_R2.fastq.gz: Figure 9c, d

4Cseq_293T-WT_HIST2H2AB-bait_Rep1_R1.fastq.gz: Figure 9e, f

4Cseq_293T-WT_HIST2H2AB-bait_Rep1_R2.fastq.gz: Figure 9e, f

4Cseq_293T-WT_HIST2H2AB-bait_Rep2_R1.fastq.gz: Figure 9e, f

4Cseq_293T-WT_HIST2H2AB-bait_Rep2_R2.fastq.gz: Figure 9e, f

Biotinylation-seq_293T-EAF1mut_Coilin_Input_R1.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-EAF1mut_Coilin_Input_R2.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-EAF1mut_Coilin_pulldown_Rep1_R1.fastq.gz: Figure 8b-e, h, Figure S13f
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Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Biotinylation-seq_293T-EAF1mut_Coilin_pulldown_Rep1_R2.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-EAF1mut_Coilin_pulldown_Rep2_R1.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-EAF1mut_Coilin_pulldown_Rep2_R2.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-EAF1mut_LSM11_Input_R1.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-EAF1mut_LSM11_Input_R2.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-EAF1mut_LSM11_pulldown_Rep1_R1.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-EAF1mut_LSM11_pulldown_Rep1_R2.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-EAF1mut_LSM11_pulldown_Rep2_R1.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-EAF1mut_LSM11_pulldown_Rep2_R2.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-WT_Coilin_Input_R1.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-WT_Coilin_Input_R2.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-WT_Coilin_pulldown_Rep1_R1.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-WT_Coilin_pulldown_Rep1_R2.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-WT_Coilin_pulldown_Rep2_R1.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-WT_Coilin_pulldown_Rep2_R2.fastq.gz: Figure 8b-e, h, Figure S13f

Biotinylation-seq_293T-WT_LSM11_Input_R1.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-WT_LSM11_Input_R2.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-WT_LSM11_pulldown_Rep1_R1.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-WT_LSM11_pulldown_Rep1_R2.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-WT_LSM11_pulldown_Rep2_R1.fastq.gz: Figure 8f, g

Biotinylation-seq_293T-WT_LSM11_pulldown_Rep2_R2.fastq.gz: Figure 8f, g

PROseq_control_Rep1_R1.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_control_Rep1_R2.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_control_Rep2_R1.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_control_Rep2_R2.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siCBP80_Rep1_R1.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siCBP80_Rep1_R2.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siCBP80_Rep2_R1.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siCBP80_Rep2_R2.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siNELFE_Rep1_R1.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siNELFE_Rep1_R2.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siNELFE_Rep2_R1.fastq.gz: Figure 2a-e, Figure S5a-d

PROseq_siNELFE_Rep2_R2.fastq.gz: Figure 2a-e, Figure S5a-d

MED26mutPROseq_WT_Rep1_R1.fastq.gz: Figure S7b-k

MED26mutPROseq_WT_Rep1_R2.fastq.gz: Figure S7b-k

MED26mutPROseq_WT_Rep2_R1.fastq.gz: Figure S7b-k

MED26mutPROseq_WT_Rep2_R2.fastq.gz: Figure S7b-k

MED26mutPROseq_MED26mut_Rep1_R1.fastq.gz: Figure S7b-k

MED26mutPROseq_MED26mut_Rep1_R2.fastq.gz: Figure S7b-k

MED26mutPROseq_MED26mut_Rep2_R1.fastq.gz: Figure S7b-k

MED26mutPROseq_MED26mut_Rep2_R2.fastq.gz: Figure S7b-k

amanitinPROseq_NT_Rep1_R1.fastq.gz: Figure S4a-m

amanitinPROseq_NT_Rep1_R2.fastq.gz: Figure S4a-m

amanitinPROseq_NT_Rep2_R1.fastq.gz: Figure S4a-m

amanitinPROseq_NT_Rep2_R2.fastq.gz: Figure S4a-m

amanitinPROseq_amanitin_Rep1_R1.fastq.gz: Figure S4a-m

amanitinPROseq_amanitin_Rep1_R2.fastq.gz: Figure S4a-m

amanitinPROseq_amanitin_Rep2_R1.fastq.gz: Figure S4a-m

amanitinPROseq_amanitin_Rep2_R2.fastq.gz: Figure S4a-m

No statistical methods were used to predetermine sample size. Sample size was determined by pilot experiments. Triplicate samples were
used for all of the quantitative analysis except ChIP-seq, PRO-seq, 4C-seq and antibody-based in situ biotinylation-seq. Duplicate samples were
used for these analyses. The sample size and number of replicate are described in figure legends.

There is no data excluded from the analysis.
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Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

We performed experiments at least three times to verify the reproducibility of each experiment except ChIP-seq, PRO-seq, 4C-seq and
antibody-based in situ biotinylation-seq. We performed two independent experiments for ChIP-seq, PRO-seq, 4C-seq and antibody-based in
situ biotinylation-seq. We confirmed that all attempts were successful.

Randomization is not relevant to our research, since we used cell lines and no human or animal samples in this study.

High-throughput sequencing was blindly performed, and the data were analyzed based on unbiased analysis method. Other experiments did
not require blinding since experimental data obtained through appropriate analysis with normalization method are not affected by human
bias.

Western blotting

The specific antibodies used were as follows: anti-EAF1 antibodies (1:200 dilution, sc-398450; Santa Cruz Biotechnology, Inc., Santa
Cruz, CA), anti-MED26 antibodies (D4B1X, 1:1000 dilution, 14950; Cell Signaling Technology, Danvers, MA), anti-ICE1 antibodies
(1:1000 dilution, HPA054452; Sigma-Aldrich Corp., St. Louis, MO), anti-ELL antibodies (1:1000 dilution, 14468; Cell Signaling
Technology), anti-MED1 antibodies (1:1000 dilution, ab64965; Abcam, Cambridge, UK), anti-MED23 antibodies (1:1000 dilution,
A300-425A: Bethyl Laboratories, Montgomery, TX), anti-Rpb1 NTD (1:2000 dilution, 14958; Cell Signaling Technology), anti- phospho-
Rpb1-CTD (Ser5) (1:2000 dilution, 13523; Cell Signaling Technology), anti-phospho-Rpb1-CTD (Ser7) (1:2000 dilution, 13780; Cell
Signaling Technology), anti-RNA polymerase II-CTD (phospho-2) (1:1000 dilution, ab5095; Abcam), anti-Coilin antibodies (1:2000
dilution, 14168; Cell Signaling Technology), anti-NPAT antibodies (1:300 dilution, sc-136007; Santa Cruz Biotechnology), anti-LSM11
antibodies (1:500 dilution, HPA039587; Sigma-Aldrich Corp.) and anti-"-actin (1:2000 dilution, sc-47778; Santa Cruz Biotechnology,
Inc.)

Immunostaining

Primary antibodies to MED26 (1:200 dilution, D4B1X, 14950S; Cell Signaling Technology), MED1 (1:200 dilution, ab64965; Abcam),
ELL (1:200 dilution, D7N6U, 14468S; Cell Signaling Technology), ICE1 (1:100 dilution, HPA054452; Sigma-Aldrich Corp.), Coilin (1:2000
dilution, ab11822; Abcam), NPAT (1:200 dilution, HPA066370; Sigma-Aldrich Corp. or sc-136007; Santa Cruz), LSM11 (1:200 dilution,
HPA039587; Sigma-Aldrich Corp.), FLASH (1:200 dilution, HPA053573; Sigma-Aldrich Corp.), WRAP53 (1:200 dilution, HPA029928;
Sigma-Aldrich Corp.), SMN1 (1:100 dilution, 2F1, 12976S; Cell Signaling Technology) or CDK11 (1:200 dilution, HPA073626; Sigma-
Aldrich Corp.) were used in PBST containing 10% BSA and 10% horse serum. Alexa Fluor 488-labelled goat polyclonal antibody to
rabbit IgG (H+L) (1:2000 dilution, A-11034, Life Technologies, Carlsbad, CA) or Alexa Fluor 555-labelled goat polyclonal antibody to
mouse IgG1 (1:2000 dilution, A-21424, Life Technologies) were used in PBS..

ChIP

The specific antibodies used were as follows: anti-ELL (14468; Cell Signaling Technology), anti-RPB1 NTD (D8L4Y, 14958; Cell Signaling
Technology), anti-phospho-RPB1 CTD (Ser2) (ab5095; Abcam), anti-phospho-RPB1 CTD (Ser5) (D9N5I, 13523; Cell Signaling
Technology), anti-phospho-RPB1 CTD (Ser7) (E2B6W, 13780; Cell Signaling Technology) and normal rabbit IgG antibodies (PM035;
MBL).

Antibody-based in situ biotinylation

The specific antibodies used were as follows: anti-Coilin (ab11822; Abcam), anti-LSM11 (HPA039587; Sigma-Aldrich Corp.)

MED26 (D4B1X, 14950S; Cell Signaling Technology): https://en.cellsignal.jp/products/primary-antibodies/med26-d4b1x-rabbit-
mab/14950

Validated for western blotting (WB), immunoprecipitation (IP) and chromatin immunoprecipitation (ChIP) in HeLa cell lysate.

MED1 (ab64965; Abcam): https://www.abcam.com/trap220med1-antibody-ab64965.html

Validated for WB in human Jurkat cells and U2OS cells and immunohistochemistry (IHC) in formalin/parafolmaldehide (PFA)-fixed
human breast carcinoma tissue.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

ELL (D7N6U, 14468S; Cell Signaling Technology): https://en.cellsignal.jp/products/primary-antibodies/ell-d7n6u-rabbit-mab/14468?
site-search-type=Products&N=4294956287&Ntt=ell&fromPage=plp

Validated for WB, IP, immunofluorescence (IF) and ChIP in human cultured cell lines.

.

ICE1 (HPA054452; Sigma-Aldrich Corp.): https://www.sigmaaldrich.com/JP/ja/product/sigma/hpa054452, https://
www.proteinatlas.org/ENSG00000164151-ICE1/antibody#western_blot

We confirmed the antibody specifically detect signal at predicted size in WB and nuclear/nuclear body staining in IF.

Coilin (ab11822; Abcam): https://www.abcam.com/coilin-antibody-pdelta-ab11822.html

Abcam stated that the antibody is tested and suitable for WB and IF.

NPAT (HPA066370; Sigma-Aldrich Corp.): https://www.sigmaaldrich.com/JP/ja/product/sigma/hpa066370, https://
www.proteinatlas.org/ENSG00000149308-NPAT/antibody

Validated for IF in PFA-fixed human cells.

Human Protein Atlas provides images for IF in human CACO-2 cells, SK-MEL-30 cells, and U2OS cells.

NPAT (sc-136007; Santa Cruz)

Santa Cruz provided images for WB in Jurkat cell lysate and IF in A-431 cells. This product is no longer available.

LSM11 (HPA039587; Sigma-Aldrich Corp.): https://www.sigmaaldrich.com/JP/ja/product/sigma/hpa039587, https://
www.proteinatlas.org/ENSG00000155858-LSM11/antibody

Validated for IF in PFA-fixed human cells and IHC in human stomach.

Human Protein Atlas provides images for IF in human A-431 cells, U2OS cells, and U-251MG cells.

FLASH (HPA053573; Sigma-Aldrich Corp.): https://www.sigmaaldrich.com/JP/ja/product/sigma/hpa053573, https://
www.proteinatlas.org/ENSG00000118412-CASP8AP2/antibody

Validated for IF in PFA-fixed human cells.

Human Protein Atlas provides images for IF in human HEK293 cells, RH-30 cells, and U2OS cells.

WRAP53 (HPA029928; Sigma-Aldrich Corp.): https://www.sigmaaldrich.com/JP/ja/product/sigma/hpa029928, https://
www.proteinatlas.org/ENSG00000141499-WRAP53/antibody

Validated for IF in PFA-fixed human cells and WB in human cell lysate.

Human Protein Atlas provides images for IF in human A-431 cells, U2OS cells, and U-251MG cells.

SMN1 (2F1, 12976S; Cell Signaling Technology): https://en.cellsignal.jp/products/primary-antibodies/smn1-2f1-mouse-mab/12976?
site-search-type=Products&N=4294956287&Ntt=12976s&fromPage=plp&_requestid=5906896

Validated for WB, IP and IF in human cultured cell lines.

CDK11 (HPA073626; Sigma-Aldrich Corp.): https://www.sigmaaldrich.com/JP/ja/product/sigma/hpa073626, https://
www.proteinatlas.org/ENSG00000248333-CDK11B/antibody

Validated for IF in PFA-fixed human cells.

Human Protein Atlas provides images for IF in human SK-MEL-30 cells, SiHa cells, and U2OS cells.

Human embryonic kidney 293T (HEK293T) cell line, HeLa cell line, HCT116 cell line.

Drosophila Schneider 2 (S2) cell line: provided by Dr. Kuniaki Saito (National Institute of Genetics).

Because these cell lines has been recurrently and generally used by many researchers in previous works, we have not done
further authentication about them.

We confirmed that all of the cell lines were negative for mycoplasma contamination.

There is no commonly misidentified cell lines in this research.

GEO accession code: GSE164144

Please go to https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE164144 and enter token "ixkxomaofncdxkl" into the
box.

ChIPseq_293T-WT_ELL_Input_R1.fastq.gz




